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Streamflow was in the normal to above-normal range at 74 percent of the index stations in southern Canada, the 
United States, and Puerto Rico during September, compared with 77 percent of stations in those ranges during 
August. Below-normal range streamflow occurred in 18 percent of the area of the conterminous United States and 
southern Canada during September compared with 18 percent during August. Total September flow for the index 
stations in the conterminous United States and southern Canada was 13 percent above median despite an 18 
percent decrease in streamflow from August to September. 

The combined flow of the 3 largest rivers in the lower 48 States—Mississippi, St. Lawrence, and 
Columbia—averaged 13 percent above median and in the normal range during September, but 14 percent less 
than during August. The combined flow of the three rivers had been in the above-normal range since June. 

Monthend index reservoir contents for were in the below-average range at 40 sites, compared with 32 during 
August. Contents were in the above-average range at 34 reservoirs, compared with 35 last month. 

Mean September elevations at the four master gages on the Great Lakes (provisional National Ocean Service 
data) were in the below-normal range on Lake Superior and in the normal range on the other lakes. Levels on all 
four lakes have been in the same ranges for four months. Levels rose from those for August only on Lake 
Superior. 

Utah’s Great Salt Lake fell 0.40 foot to 4,202.60 feet above National Geodctic Vertical Datum of 1929 during 
September as lake level continued to decline seasonally. 





SURFACE-WATER CONDITIONS DURING SEPTEMBER 1990 


Streamflow was in the normal to above-normal range at 74 
percent of the index stations in southem Canada, the United 
States, and Puerto Rico during September, compared with 77 
percent of stations in those ranges during August, and 80 
percent of stations in those ranges during September 1989. 
Below-normal range streamflow occurred in 18 percent of 
the area of the conterminous United States and southem 
Canada during September 1990, compared with 18 percent 
during August and 10 percent during September 1989. Total 
September 1990 flow of 1,279,600 cubic feet persecond (cfs) 
for the index stations in the conterminous United States and 
southem Canada was 13 percent above median despite an 18 
percent decrease in streamflow from August to September, 
and 14 percent less than flow during September 1989. 

Five new extremes (table on page 4), two lows and three 
highs, occurred at streamflow index stations during Septem- 
ber compared with two highs during August. Hydrographs 
for the five stations where new extremes occurred and also 
for two other stations are on page 5. The hydrograph on the 
left at the bottom of page 5 is for the Roaring Fork River at 
Glenwood Springs, Colorado, where monthly means have 
been in the below-normal range for two consecutive months 


and the September mean of 343 cfs was the second lowest for 
the month—42 percent below median, 12 cfs less than the 
September 1955 mean, and 59 cfs greater than the lowest 
September mean of record in 1956. On the bottom right side 
of page 5 is the hydrograph for Waiakea Stream near 
Mountain View, Hawaii, Hawaii,where the monthly mean of 
19.6 cfs is in the above-normal range and the second highest 
for the month—105 percent above median, 0.5 cfs more than 
the September 1982 mean, and 9.1 cfs less than the highest 
September mean of record in 1941. 

The combined flow of the 3 largest rivers in the lower 48 
States—Mississippi, St. Lawrence, and Columbia—aver- 
aged 723,100 cfs (13 percent above median and in thenormal 
range) during September, but 14 percent less than during 
August. The combined flow of the three rivers was in the 
above-normal range from June through August. Flow of the 
St. Lawrence River was in the normal range for the seventh 
consecutive month. Flow of the Mississippi River was in the 
above-normal range for the fifth consecutive month, and 
flow of the Columbia River was in the below-normal range 
after three consecutive months in the normal range. 
Hydrographs for both the combined and individual flows of 


(Continued on page 4) 
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the “Big 3” are on page 6. Dissolved solids and water 
temperatures at five large river stations are also given on page 
6. Flow data forthe “Big 3” and 42 other large rivers are given 
in the Flow of Large Rivers table on page 7. 

Monthend index reservoir contents for September 1990 
were in the below-average range (below the monthend 
average for the period of record by more than 5 percent of 
normal maximum contents) at 40 of 100 reporting sites, 
compared with 32 of 100 during August (and also 32 of 100 
during September 1989), including most reservoirs in Ne- 
braska, the Dakotas, Wyoming, Idaho, Utah, Nevada, and 
California. Contents were in the above-average range at 34 
reservoirs (compared with 35 last month), including most 
reservoirs in Maine, Massachusetts, Maryland, the Tennes- 
see Valley, Georgia, Alabama, Texas, Oklahoma, and Wis- 
consin. Reservoirs with contents in the below-average range 
and significantly lower than last year (with normal maximum 
contents of at least 1,000,000 acre-feet) are: the Little Ten- 
nessee Projects, Tennessee Valley; Intemational Falcon, 
Texas; Lake McConaughy, Nebraska; Fort Peck, Montana; 
Bear Lake, Idaho-Utah; Folsom, Clair Engle Lake, Lake 
Berryessa, and Shasta Lake, Califomia; and also the Colo- 
rado River Storage Project. Reservoirs with less than 10 
percent of normal maximum contents (September average in 
parentheses) are: John Martin, Colorado, 5 percent (16); 
Isabella, 8 percent (30), and Pine Flat, 2 percent (37), 
Califomia; Lake Tahoe, California-Nevada, 0 percent (53); 
Rye Patch, Nevada, 1 percent (54); and San Carlos, Arizona, 
4 percent (19). Graphs of contents for seven reservoirs are 
shown on page 8 with contents for the 100 reporting reser- 
voirs given on page 9. 

Streamflow conditions during September 1990 and Sep- 
tember 1989 are shown by maps on page 10. September 1990 
has about 60 percent more area in the below-normal range 


and 60 percent less area in the above-normal range than 
September 1989, but about the same area in the normal range. 
There are only a few areas in which the same non-normal 
range streamflow occurred during both months. The loca- 
tions of reservoirs with below-average contents at the end of 
September 1990 and September 1989 are also shown on the 
respective maps. 

Mean September elevations at the four master gages on the 
Great Lakes (provisional National Ocean Service data) were 
in the below-normal range on Lake Superior and in the 
normal range on Lake Huron, Lake Erie, and Lake Ontario, 
although the level of Lake Ontario was only 0.01 foot higher 
than the below-normal range. Levels on all four lakes have 
been in the same ranges for four months. Levels rose from 
those for August only on Lake Superior, falling from those 
for August on the other three lakes. September levels ranged 
from 0.54 foot lower (Lake Ontario) to0.03 foot higher (Lake 
Superior) than those for August. Monthly means have now 
been in the below-normal range for 12 months on Lake 
Superior. Monthly means have been in the normal range for 
4months on Lake Huron, for30 months on Lake Erie and for 
17 months on Lake Ontario. September 1990 levels ranged 
from 0.46 foot lower (Lake Ontario) to 0.22 foot higher (Lake 
Erie) than those for September 1989. Stage hydrographs for 
the master gages on Lake Superior, Lake Huron, Lake Erie, 
and Lake Ontario are on page 11. 

Utah’s Great Salt Lake (graph on page 11) fell 0.40 foot 
to 4,202.60 feet above National Geodetic Vertical Datum 
(NGVD) of 1929 during September as lake level contin- 
ued to decline seasonally after peaking at 4,204.70 feet 
above NGVD of 1929 in March-April. Lake level is 2.10 
feet lower than at the end of September 1989, and 9.25 
feet lower than the maximum of record which occurred in 
June 1986 and March-April 1987. 


Provisional data; subject to revision 





NEW EXTREMES DURING SEPTEMBER 1990 AT STREAMFLOW INDEX STATIONS 





(period of record) 
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extremes September 1990 





Drainage Years Monthly 
area of mean 
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(year) 
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02320500 Suwanne River at Branford, Florida 7,880 J 35 


14191000 Williametta River (adjusted) at Salem, Oregon 7,280 73 62 





HIGH FLOWS 
300 57 





03020500 Oil Creek at Rouseville, Pennsylvania 


03049500 Allegheny River at Natrona (adjusted), Pennsylvania 11,410 51 


15515500 Tanana River at Nanana, Alaska 25,600 27 
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MONTHLY MEAN DISCHARGE OF SELECTED STREAMS 


Area between light-weight solid lines indicates range between highest and lowest record for the month. Dashed line 
indicates median of monthly values for reference period, 1951-80. Heavy line indicates mean for current period. 


A New high 
@ No extreme 
v New low 
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Allegheny (adjusted) at Natrona, 
Drainage area 11,410 sq mi 


1,000 
ASONDJFMAMJJASONDJ FMAMJJASO 
1988 1989 1990 


‘'anana at Nenana, Alaska 
Drainage area 25,600 sq mi 
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Waiakea View, Hawaii, Hawaii 
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HYDROGRAPHS FOR THE BIG THREE RIVERS 


Area between light-weight solid lines indicates range between highest and lowest record for the month. Dashed line 
indicates median of monthly values for reference period, 1951-80. Heavy line indicates mean for current period. 
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Columbia River at The Dalles, Mississippi River at Vicksburg, 
areca 237,000 sq mi Drainage area 1,140,500 sq mi 


DISCHARGE, IN THOUSAND CUBIC FEET PER SECOND 
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Provisional data; subject to revision 


DISSOLVED SOLIDS AND WATER TEMPERATURES, FOR SEPTEMBER 1990, AT 
DOWNSTREAM SITES ON FIVE LARGE RIVERS 


September Stream 
Station data of discharge Dissolved-solids 
number following during concentration! Dissolved-solids discharge ! Water temperature 2 
calendar month Mini- Maxi- Mini- Maxi- Mini- Maxi- 
years Mean mum mum Mcan mum mum Mean mum mum 
(cfs) (mg/L) (mg/L) (tons per day) nC nC. me 














01463500 Delaware River at Trenton, 1990 5,520 102 124 1,693 1,313 2,498 21.0 16.0 25.0 
New Jersey, (Morrisville, 1945-89 5,670 63 149 32,117 $23 11,730 317.5 14.0 32.0 
Pennsylvania) (Extreme yr) (1977) (1965) (1966) (1987) 

44,272 
Mississippi River at 1990 383,100 254 275 271,100 224,300 319,100 27.0 235 29.0 
Vicksburg, Mississippi 1976-89 338,100 185 309 242,400 116,000 472,000 26.0 21.0 30.0 
(Extreme yr) (1977) (1987) (1976) (1979) 
4281,700 
Ohio River at lock and dam 53, 1990 128,000 205 320 39,300 136,000... 23.55 26.5 
near Grand Chain, Illinois, 1955-89 111,900 117 314 9,160 304,000... 17.0 37.0 
(streamflow station at Metropolis, (Extreme yr) (1965) (1965) (1961) (1975) 
Illinois) 489,720 

06934500 Missouri River at Hermann, 1990 45,440 408 495 48,500 67,300 20.55 26.0 
Missouri. (60 miles west of 1976-89 76,820 204 525 45,000 137,000 28.5 
St. Louis, Missouri) (Extreme yr) (1977) (1983) (1989) (1986) 

454,090 

14128910 Columbia River at Warrendale, 1990 106,000 80 92 16,000 30,400 21.5 
Oregon (streamflow station at 1976-89 175,100 73 102 16,800 50,300 22.3 
The Dalles, Oregon) (Extreme yr) (1976) (1977, (1981) (1976) 

496,870 1979) 





1Dissolved -solids concentrations, when not analyzed directly, are calculated on basis of measurements of specific conductance. 
2To convert °C to °F: [(1.8 x °C) + 32] = °F. 

3Mean for 6-year period (1984-89). 

4Median of monthly values for 30-year reference period, water years 1951-80, for comparison with data for current month. 





Provisional data; subject to revision 
FLOW OF LARGE RIVERS DURING SEPTEMBER 1990 
Average 
discharge September 1990 
through = Monthly Change in 
September mean discharge Discharge near 
1985 discharge i from end of month 
; gate fattto pons = Million 
number Stream and place of determination = pene oan quant posers 
01014000 St. John River below Fish River at Fort Kent, Maine ... 9,758 3,909 43 5,290 
01318500 Hudson River at Hadley, New York 2,908 -59 1,800 
01357500 Mohawk River at Cohoes, New York 5,683 -27 1,000 
01463500 Delaware River at Trenton, New Jersey 11,670 -39 4,590 
01570500 Susquehanna River at Harrisburg, Pennsylvania. 34,340 2 16,600 
01646500 Potomac River near Washington, District of Columbia... 111,500 -29 3,050 
02105500 Cape Fear River at William O. Huske Lock, 5,002 -35 
near Tarheel, North Carolina. 
02131000 Pee Dee River at Peedee, South Carolina. 9,871 0 
02226000 = Altamaha River at Doctortown, Georgia. 13,730 3 
Suwannee River at Branford, Florida 6,986 -8 
i i 22,420 -11 
Tombigbee River at Demopolis lock and dam, 23,520 
near Coatopa, Alabama. 
02489500 Pearl River near Bogalusa, Louisi 9,880 
03049500 Allegheny River at Natrona, Pennsylvania 119,580 228 
03085000 Monongahela River at Braddock, Pennsylvania 112,480 94 
03193000 Kanawha River at Kanawha Falls, West Virginia 12,550 
03234500 Scioto River at Higby, Ohio 4,583 -45 
03294500 Ohio River at Louisville, Kentucky 115,800 30 
03377500 Wabash River at Mount Carmel, Illinois 27,660 
03469000 French Broad River below Douglas Dam, Tennessee’... 16,739 -1 
04084500 Fox River at Rapide Croche Dam, 4,238 18 
near Wrightstown, Wisconsin.2 
04264331 St. Lawrence River at Cornwall, Ontario, 243,900 2 
near Massena, New York 
02NGO01 _— St. Maurice River at Grand Mere, Quebec 24,910 40 
05082500 Red River of the North at Grand Forks, North Dakota... 2,593 -22 
05133500 Rainy River at Manitou Rapids, Minnesota 12,920 46 
05330000 Minnesota River near Jordan, Minnesota. 3,680 
05331000 Mississippi River at St. Paul, Minnesota 111,020 34 
05365500 Chippewa River at Chippewa Falls, Wisconsin 5,149 74 
05407000 Wisconsin River at Muscoda, Wisconsin 8,710 3 
05446500 Rock River near Joslin, Illinois 6,080 40 
05474500 Mississippi River at Keokuk, lowa 63,790 -28 
06214500 Yellowstone River at Billings, Montana 7,056 -23 
06934500 80,880 
07289000 584,000 -12 
07331000 78 
08276500 Rio Grande below Taos Junction Bridge, -26 
near Taos, New Mexico. 
09315000 Green River at Green River, Utah 15 
11425500 Sacramento River at Verona, California 25 
13269000 Snake River at Weiser, Idaho 18 
13317000 Salmon River at White Bird, Idaho -23 
13342500 Clearwater River at Spalding, Idaho 60 
44 
22 
a 
~46 























14105700 Columbia River at The Dalles, Oregon® 
14191000 Willamette River at Salem, Oregon 
15515500 Tanana River at Nenana, Alaska 

O8MFOOS _‘ Fraser River at Hope, British Columbia 








lAdjusted. 

2Records furnished by Corps of Engineers. 

3Records furnished by Tennessee Valley Authority. 

4Records furnished by Buffalo District, Corps of Engineers, through International St. Lawrence River Board of Control. Discharges shown are considered to be the same 
as discharge at Ogdensburg, N.Y., when adjusted for storage in Lake St. Lawrence. 

SRecords of daily discharge computed jointly by Corps of Engineers and Geological Survey. 

Discharge determined from information furnished by Bureau of Reclamation, Corps of Engineers, and Geological Survey. 
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Clair Engle Lake, Califomia 
Normal Maximum 2,438,000 Acre-Feet 
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Lake Merwin, Washington 
Normal Maximum 245,600 Acre-Feet 
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Lake Francis Case, South Dakota 
Normal Maximum 4,589,000 Acre-Feet 
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USABLE CONTENTS OF SELECTED RESERVOIRS AND RESERVOIR SYSTEMS 








Lake Travis, Texas 
Normal Maximum 1,144,000 Acre-Feet 
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Wisconsin River (21 reservoirs), Wisconsin 
Normal Maximum 399,000 Acre-Feet 
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Bridgewater (Lake James), North Carolina 
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Normal Maximum 288,800 Acre Feet 
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First Connecticut Lake, New Hampshire 
Normal Maximum 76,450 Acre Feet 
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Provisional data; subject to revision 
USABLE CONTENTS OF SELECTED RESERVOIRS NEAR END OF SEPTEMBER 1990 


[Contents are expressed in percent of reservoir (system) capacity. The usable storage capacity of each reservoir (system) is shown in the column headed “Normal maximum") 
Reservor 
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NEW YORK 
Great Sacandaga Lake (FPR). 
Indian Lake 
New York City Reservoir System (MW). 


NEW JERSEY 
Wanaque (M) 
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MONTANA 
(FIMPR)........s02seeeeeeee 
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Raystewn 
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MARYLAND 
Baltimore Municipal System (M) 


NORTH CAROLINA 
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) 
93 
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SOUTH ane WYOMING 
Lake Murray (P) 


IDAHO- WYOMING 
Snake River (8 Reservoirs) 
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UTAH-IDAHO 
(PR) 





CALIFORNIA 








Thorpe, Fontana, 
Lakes (FPR) 
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WISCONSIN 
Chippewa and Flambeau (PR). 
Wisconsin River (21 Reservoirs) (PR)... t) — -NEVADA 
senniiiiene, eeccecscceseccssccoecceeese 
—— River Headwater _—- 
System (FMR) Rye Patch (1)... 
NORTH DAKOTA ARIZONA-NEVADA 
Lake Sakakawea (Garrison) (FIPR) 59 Lake Mead and Lake Mohave (FIMP).... 27,970,000 
SOUTH DAKOTA ARIZONA 
T San Carlos (IP).......sessseseessersseseeeees 935,100 
Salt and Verde River System (IMPR) .... 2,019,100 
NEW MEXICO 


Conchas (PIR).........ccsesesreesereseeee 315,700 
Elephant Butte and Caballo (FIPR) 2,233,300 


wa 
we 





40 39 & 
12 31 
65 6 B 
56 % 6 
103 101 
99 97 105 
83 83 90 
1} acre-foot = 0.04356 million cubic feet = 0.326 million gallons = 0.504 cubic feet per second per day. 
2Thousands of kilowatt-hours ( the potential electric power that could be generated by the volume of water in storage). 
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_. STREAMFLOW DURING SEPTEMBER 1990 
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GREAT LAKES ELEVATIONS 
Area between light-weight solid lines indicates range between highest and lowest record for the month. Dashed line indicates 
median of monthly values for reference period, 1951-80. Heavy line indicates mean for current period. Data from National 
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Fluctuations of the Great Salt Lake, January 1982 through September 1990 
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Record high 4,211.85 feet 
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Record low 4,191.35 feet 
October-November 1963 
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GROUND-WATER CONDITIONS DURING SEPTEMBER 1990 


Ground-waterlevels declined seasonally throughout much 
of the central part of the Northeast Region. (See map). 
Levels rose only in a small area in westem Maryland and 
southwestem Pennsylvania. Levels remained above normal 
in the central part of the Region and in western Maryland and 
central Pennsylvania. A record September high water level 
occurred at the key well in the Hampshire Formation at 
Accident, Garrett County, Maryland. 

In the Southeastern States levels fell throughout most of 
West Virginia, Kentucky, Virginia, North Carolina, and 
Georgia. Levels were mixed with respect to last month in 
Arkansas and Louisiana. Despite declines, levels remained 
above average in West Virginia, Kentucky, and most of 
Virginia. Water-levels were below average in Arkansas, 
Louisiana, Georgia, and Florida and were mixed with respect 
to long-term averages in North Carolina. Record lows 
occurred at key wells in the Sparta Sand aquifer at Stuttgart, 
Arkansas County and El Dorado, Union County, Arkansas, 
and in the Florida aquifer near Savannah, on Cockspur 
Island, Georgia. A record high occurred in the Upper 
Conemaugh Sandstone at the Glenville, Gilmer County, 
West Virginia well despite a decline in level since last 
month. 





STATUS OF GROUND-WATER STORAGE 


Above normal (within the highest 25 percent 
of range of water levels) 
[_] Within the normal range 
EES Below normal (within the lowest 25 percent 
of range of water levels) 


and extreme high or low level) 


(ZL7] Decrease 


© 25 3075100 miles 
Litt 











Map showing ground-water storage near end of September and 
change in ground-water storage from end of August to end of 
September. 





MONTHEND GROUND-WATER LEVELS IN KEY WELLS 


Area between light-weight solid lines indicates range between highest and lowest record for the month. Dashed line 
indicates average of monthly levels in previous years. Heavy line indicates level for current period. 
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30 years of record, 1960-90 
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San Antonio, County, 
| | Edwards aquifer | | 
57 years of record, 1933-90 
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WATER LEVEL, FEET BELOW LAND-SURFACE DATUM 
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At Ishpeming, Marquette County, 
| | Pleistocene Drift | | 
29 years of record, 1961 
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At Thelma near Boswells Tavern, Louisa County, Virgi 
Wissahickon Schist Formation 
38 years of record, 1952-90 
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In the central and western Great Lakes States, ground- 
water levels declined in Michigan and Ohio and were mixed 
with respect to last months levels in Minnesota and Iowa. 
Levels were below long-term averages in Ohio and mixed 
with respect to average elsewhere. 

In the Western States levels rose in Idaho; fell in North 
Dakota, southern Califomia, and Kansas; and were mixed 
elsewhere with respect to levels last month. Levels were 
below long-term averages throughout most of the West. 
Record lows occurred in wells in the South-central Snake 
River Plain aquifer at Rupert, Minedoka County, Idaho, in 
the valley fill aquifers in Las Vegas Valley, Clark County, 
Nevada, and at Holladay, Salt Lake County, Utah; in the 


Bolson deposits at Deming, New Mexico; and in the Hueco 
Bolson aquifer in El Paso, Texas. A monthly high occurred 
in the San Andreas Limestone at the key well in Berrendo 
Smith, Chaves County, New Mexico. All-time lows oc- 
curred at key wells in the Sentinel Butte Formation at 
Dickinson, Starke County, North Dakota (27 yearsof record); 
inthe alluvial deposits at Baldwin Park, Los Angeles County, 
Califomia (58 years of record); in the valley fill aquifer at the 
at Logan, Cache County, Utah (50 years of record); in the 
Equus Beds at Halstead, Harvey County (SO years of record), 
and in the Ogallala Formation at the Kansas Agriculture 
Experiment Station at Colby, Thomas County, Kansas (43 
years of record). 


Provisional data; subject to revision 


WATER LEVELS IN KEY OBSERVATION WELLS IN SOME REPRESENTATIVE AQUIFERS 
IN THE CONTERMINOUS UNITED STATES-SEPTEMBER 1990 





Water level 


in feet with 


reference to land— 
surface datum 


Aquifer and Location 


Departure 
from 
average 
in feet 


Net change in water 
level in feet since: 
Last month Last year 


Year 
records 


began Remarks 





Glacial drift at Hanska, south-central Minnesota 

Glacial drift at Roscommon in north-central 
part of Lower Peninsula, Michigan. 

Glacial drift at Marion, Iowa 

Glacial drift at Princeton in northwestern Illinois 

Petersburg Granite, southeastern Piedmont 
near Fall Zone, Colonial Heights, Virginia. 

Glacial outwash sand and gravel, Louisville, 
Kentucky (U.S. well no. 2). 

500-foot sand aquifer near Memphis, Tennessee 
(U.S. well no. 2). 

Weathered granite, Mocksville area, Davie County, 
western Piedmont, North Carolina. 

Sparta Sand in Pine Bluff industrial area, Arkansas.. 

Eutaw Formation in the City of Montgomery, 
Alabama (U.S. well no. 4). 

Upper Floridan aquifer on Cockspur Island, 
Savannah area, Georgia (U.S. well no. 6). 

Sand and gravel in Puget Trough, Tacoma, 
Washington. 

Pleistocene glacial outwash gravel, North Pole, 
northern Idaho (U.S. well no. 3). 

Snake River Group: Snake River Plain Aquifer, 
at Eden, Idaho (U.S. well no. 4). 

Alluvial valley fill in Flowell area, Millard County, 
Utah (U.S. well no. 9). 

Alluvial sand and gravel, Platte River Valley, 
Ashland, Nebraska (U.S. well no. 6). 

Alluvial valley fill in Steptoe Valley, Nevada 

Pleistocene terrace deposits in Kansas River 
valley, at Lawrence, northeastern Kansas. 

Alluvium and Paso Robles clay, sand, and 
gravel, Santa Maria Valley, California. 

Valley fill, Elfrida area, Douglas, Arizona 
(U.S. well no. 15). 

Hueco bolson, El Paso area, Texas 

Evangeline aquifer, Houston area, Texas 
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pH of Precipitation for August 27 - September 23, 1990 
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Provisional NADP/NTN data; subject to revision 


Current pH data shown on the map (¢ 4.9) are precipitation-weighted means calculated 
from preliminary laboratory results provided by the NADP/NTN Central Analytical 
Laboratory at the Illinois State Water Survey and are subject to change. The 127 points (¢) 
shown on this map represent a subset of all sites chosen to provide relatively even geographic 
spacing. Absence of a pH value at a site indicates either that there was no precipitation or that 
data for the site did not meet preliminary screening criteria for this provisional report. 


A list of the approximately 200 sites comprising the total Network and additional data for 
the sites are available from the NADP/NTN Coordination Office, Natural Resource Ecology 
Laboratory, Colorado State University, Fort Collins, CO 80523. 


Distribution of precipitation-weighted mean pH for all NADP/NTN sites having one 
or more weekly samples for August 27 - September 23, 1990. 
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TOTAL PRECIPITATION, INCHES 
September 1990 
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NOAA/USDA JOINT AGRICULTURAL WEATHER FACILITY 


Based on preliminary reports 














PERCENTAGE OF NORMAL PRECIPITATION 
as September 1990 
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NOAA/USDA JOINT AGRICULTURAL WEATHER FACILITY 
Based on preliminary reports 


(From Weekly Weather and Crop Bulletin prepared and published by the NOAA/USDA Joint Agricultural Facility) 
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Drought severity index (Palmer): depicts prolonged (months, 

years) abnormal dryness or wetness, responds slowly, changes 

little from week to week and reflects long-term moisture runoff, 

recharge, and deep percolation, as well as evapotranspiration. 

Uses...Applicable in ing disruptive effects of prolonged dryness or 

wetness on water sensitive economics, designating disaster areas of drought or 
wetness; and reflecting the general, long-term status of water supplies in 

aquifers, reservoirs, and streams. 

Limitations...ls not generally indicative of short-term (few wocks) status of drought or 
wetness such as frequently affects crops and field op (this is indicated by the 
crop moisture index). 











DROUGHT SEVERITY 
(LONG TERM PALMER) 
September 15, 1990 


Next Chart October 2 
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NOAA/USDA JOINT AGRICULTURAL WEATHER FACILITY 
Based on preliminary reports 








SEPTEMBER WEATHER SUMMARY 


HIGHLIGHTS: Warm, dry conditions prevailed over much of the 
Southeast, Corn Belt, northern and central Plains, and Northwest 
throughout the month. Charleston, SC, had their driest September on 
record with 0.18 of an inch of rain and their sixth consecutive month 
of below-normal rainfall. The continuing dry weather worsened long- 
term drought conditions along the southern Atlantic coast. The 
northern and middle Atlantic coast also experienced dry but cooler 
weather. Thunderstorms drenched much of the Great Lakes, upper 
Ohio Valley, southern Plains, and Southwest with needed rain, but 
torrential amounts produced local flooding. 

SEPTEMBER 1-8: Excessive heat and high humidity continued to 
plague much of the country. Temperatures averaged 9-12° F above 
normal in thenorthern and central Great Plains and middle Mississippi 
Valley, while high-temperature records for the date were set daily in 
the Corn Belt southern Plains, and Southeast. Showers were widely 
scattered over the Nation, with severe thunderstorms bringing locally 
heavy rain to the central Rockies, northern Plains, middle Mississippi 
Valley, and across the South. During the latter part of the period, 
intense thunderstorms roared across the Great Lakes into the upper 
Ohio Valley, causing torrential rains and floods. Dry weather remained 
over much of the Great Plains. 

SEPTEMBER 9-15: Hot and muggy weather continued to prevail 
over much of the Nation as temperatures averaged 6-12° F above 
normal from the Intermountain Plateau to the Great Lakes. Record- 
high temperatures for the date were set daily in the Great Basin, 
Rockies, northern Plains, and Southeast as 24 stations in Utah reported 
new records on the 12th. Scattered showers and thunderstorms contin- 
ued to develop in the humid air over the central and southern Plains to 


the Atlantic coast as severe thunderstorms brought locally heavy rains 
across the South. Severe thunderstorms also developed along a stalled 
frontal system and soaked the Great Lakes with drenching rain. Dry 
conditions remained in the West and over much of the northern Plains. 

SEPTEMBER 16-22: Slow moving thunderstorms deluged much 
of thecentral and southern Plains and parts of the Delta with heavy rain 
throughout the weck. Therains relieved dryness, but torrential amounts 
caused widespread flooding in western Texas and eastern Oklahoma. 
A pair of frontal systems, at midweck and weck’s end, spread 
moderate to heavy rain from the Great Plains to the northern and 
middle Atlantic coast. Thunderstorms developed in the warm, humid 
air over southern Florida through the weck, but dry weather prevailed 
over much of the remainder of the Southeast. Abnormally warm 
weather continued in the Northwest and from the southern Plains to the 
southern Atlantic coast. Unseasonably cool air remained over the 
North Central and Northeastern States as 24 low-temperature records 
on the 18th were broken or ticd from Michigan to southern New 
England and North Carolina. 

SEPTEMBER 23-30: Dry harvest weather prevailed during the 
first 5 days of the period as widely scattered showers causcd only light 
to moderate rain across the country. At month’s end, however, 
scattered thunderstorms developed along a slow moving frontal 
system and spread moderate to heavy rains from the southern Plains, 
across the Corn Belt, and into the Northeast. At the same time, 
numerous showers and thunderstorms soaked Florida with needed 
rain. Freezing temperatures dropped into the middle Missouri Vallcy 
on the 23rd, but warmer air quickly moved into the Plains as high- 
temperature records were broken on the 25th and 26th. 


(From Weekly Weather and Crop Bulletin prepared and published by the NOAA/USDA Joint Agricultural Facility) 





UNITED STATES AUGUST CLIMATE IN HISTORICAL PERSPECTIVE 
(From Climate Perspectives Branch, Global Climate Lab, NCDC, NOAA) 


Preliminary data for September 1990 indicate that tem- 
perature averaged across the contiguous United States was 
well above the long-term mean. September 1990 ranks as the 
third warmest September on record (the record begins in 


US. NATIONAL PRECIPITATION 
SEPTEMBER, 1895-1990 
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Areally-averaged precipitation for the nation was below 
the long-term mean, ranking September 1990 as the 15th 
driest September on record. The preliminary value for 
precipitation is estimated to be accurate to within 0.16 inches 
and the confidence interval is plotted in the graph above as 
a‘+’, 
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Historical precipitation is shown in a different way above. 
The September precipitation for each climate division in the 
country was first standardized using the gamma distribution 
over the 1951-80 period. These gamma-standardized values 
were then weighted by area and averaged to determine a 
national standardized precipitation value. Negative values 
are dry, positive are wetter than the mean. This index gives 
a more accurate indication of how precipitation across the 
country compares to the local normal climate. The areally- 
weighted mean standardized national precipitation ranks 
September 1990 as the tenth driest September on record. 

The 1989-90 water year (October-September) has been 
dry inthe riverbasins of the Far West and the northem Plains. 
(See table below.) The California basin had the sixth driest 
water year on record. The basias in the east (except the 
southeast) fared better. 


STATISTICS FOR SELECTED RIVER BASINS: PRECIPITATION 
RANKING FOR OCT-SEP 1989-90, WHERE RANK OF 1 = DRI- 
EST, 95 = WETTEST, BASED ON THE PERIOD 1895 TO 1990; 
AREAL PERCENT OF THE BASIN EXPERIENCING SEVERE OR 
EXTREME LONG-TERM (PALMER) DROUGHT, AND AREAL 
PERCENT OF THE BASIN EXPERIENCING SEVERE OR EX- 
TREME LONG-TERM (PALMER) WET CONDITIONS, AS OF SEP 
1990. RIVER BASIN REGIONS AS DEFINED BY THE U.S. WA- 
TER RESOURCES COUNCIL. 


PRECIPITATION 
RIVER BASIN RANK_ 


MISSOURI BASIN 36 
PACIFIC NORTHWEST BASIN 27 
CALIFORNIA RIVER BASIN 6 443 

GREAT BASIN 16 4.1 

UPPER COLORADO BASIN 14 100 

LOWER COLORADO BASIN 48 45.3 

RIO GRANDE BASIN 68 1.6 
ARKANSAS-WHITE-RED BASIN 68 0 

TEXAS GULF COAST BASIN 55 0 
SOURIS-RED-RAINY BASIN 23 57.2 

UPPER MISSISSIPPI BASIN 80 

LOWER MISSISSIPPI BASIN 60 5 

GREAT LAKES BASIN 73 

OHIO RIVER BASIN 75 

TENNESSEE RIVER BASIN 37 

NEW ENGLAND BASIN 71 15.3 
MID-ATLANTIC BASIN 69 10.1 
SOUTH ATLANTIC-GULF BASIN 34 30.5 0 


The year so far, for the nation as a whole, has been 
unusually wam, due in large part to the extremely warm 
temperatures in January, March, June, and September. In 
fact, only one month (May) had acooler-than-normal national 
temperature. January-September mean temperature ranks 
1990 as the third hottest January to September period on 
record. The January-September mean temperature for each 
of the last five years has been ator above the long-term mean. 
January-September 1990 ranks as the 16th wettest such 
period for precipitation and the 17th wettest such period 
when the standardized precipitation index is examined. 

The Southeast United States has been extremely dry 
during the last six months, resulting in a rapidly-growing 
drought area. April-September precipitation ranks 1990 as 
the third driest such period on record. The filtered curve in 
the graph below suggests that the region has had adecreasing 
trend in April-September precipitation during the last 15 
years. 
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1990 WATER YEAR (OCTOBER 1, 1989-SEPTEMBER 30, 1990) SUMMARY 


FLOODS 

On October 9, 6-7 inches of rainfall fell in 24 hours in the Melbourne area 
of Brevard County, Florida. Street flooding occurred, but no major damage 
was reported. On October 10, 16.08 inches of rainfall in 14 hours (2 a.m. to 4 
p.m.) at St Augustine, St. Johns County, Florida. The rains were caused by 
cold front that stalled, moved back as a warm front, and stalled again. Strong 
northeast winds added to the flooding in downtown St. Augustine. On the west 
side of town, 4 feet of water covered many roads and the streets in the historic 
district had 1.5-2 feet of water. The previous maximum 24-hour rainfall was 9.52 
inches September 18, 1963. No major damage was reported. 

Flooding occurred in eastern Kentucky October 17-18 as 6 inches of rain 
fell in some parts of the area. At least 1,000 persons were evacuated but there 
were no deaths reported. Damages were estimated at $11.4 million and the 
Govemor of Kentucky declared 10 counties disaster areas. 

Three rainstorms, the last and most severe of which occurred on Tuesday 
evening January 9, caused flooding in an area extending from Seattle, 
Washington, to Tillamook, Oregon. Interstate Highway 5 was closed because 
of flooding in the Chehalis-Centralia (Washington) area. A State of Emergency 
was declared in Pierce and Lewis Counties, Washington, and also in Tillamook 
and Clatsop Counties, Oregon. Peaks of record or were exceeded at six 
streamflow stations, including two at which the 100-year flood was equaled. 

Heavy rains fell in northern Alabama February 15, causing flash flooding 
along streams and creeks and serious flooding on major rivers. Rainfalls of 5.5- 
7.5 inches in 24 hours were recorded in the west-central counties of the State, 
however there were reports of around 9 inches in Shelby County (located 
southeast of Birmingham). Less than 1 inch of rain fell in the southem half of the 
State during the same period. Recurrence intervals for peak discharges ranged 
from about 5 years to over 100 years. Severe flooding also occurred in 
northwestern Georgia where peak discharges at 12 streamgaging stations 
exceeded either those for the period of record or the 100-year flood. In 
Tennessee, flood stages of record were exceeded at two stations on the Ocoee 
River and also on the South Chickamauga Creek near Chickamauga. South 
Chickamauga Creek in Chattanooga flooded many homes and businesses. 

Severe flooding, caused by 7-10 inches or more of rain, occurred in parts of 
Georgia, Alabama, and Florida beginning in mid-March. Peak discharges 
exceeded those for either the period of record or the 100-year flood at 10 stations 
in Georgia, 15 stations in Alabama, and 5 stations in Florida. Recurrence 
intervals were highest on streams with drainage areas of less than 500 square 
miles. In Alabama, property damage was extensive, many bridges and roads 
were flooded, and at least 10 people drowned, most of them in cars which went 
through barricades on flooded roads and were swept away by flood waters. 
About 1,200 people in northwestem Florida were evacuated from low-lying 
areas. Most of the displaced people were from the town of Caryville, where 630 
residents had to evacuate because of the flooding by the Choctawhatchee River. 

Heavy rains began falling in the south-central United States about mid-April. 
The rains continued, sporadically at times, torrentially at others, through mid- 
May. Heavy rains also fell in Illinois and Iowa. Severe flooding occurred in 
much of the area between the Texas Gulf Coast and Lake Michigan. Peak 
discharges exceeded previous records or the 100-year flood at 7 stations in 
Oklahoma, 2 in Arkansas, 17 in Texas, and 3 in Iinois. More than 90 counties 
were declared federal or State disaster areas in Oklahoma, Texas, and Arkansas. 

Record-breaking or near-record-breaking flood peaks began occurring in 
Texas during the last week of April (Leon River near DeLeon) and continued 
to occur through May 23 (Trinity River at Liberty). 

In Oklahoma, record-breaking floods began during the first week of May. 
Contents of Eufala, Keystone, and Tenkiller Ferry reservoirs decreased from the 
end of April to the end of May despite the heavy rains. 

Floods in Arkansas during early May occurred mainly along the Arkansas 
River and the Red River. However, rainfall of 12.97 inches in less than 24 hours, 
May 19-20 caused severe flooding in Hot Springs. Peak discharge of the Ouachita 
River at Malvem (about 20 miles southeast of Hot Springs) exceeded the May 
1923 record. Peak stage was the highest since the 1923 flood. Damages were 
estimated at $5 million not including damages to about 136 homes. 

On May 20, heavy rains in Iowa caused severe flooding along Perry Creek 
in Sioux City. No dollarestimates of damages were available, but 17 homes were 
destroyed, another 256 were badly damaged, and 201 had minor damages. 
About 52 business establishments were affected by the floods, but none were 
destroyed. 
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On June 10, heavy rains caused flash floods in Las Vegas, Nevada. Twopeople 
were killed and damages to homes and roads were estimated at $2.6 million. 
Flood frequencies were 25 years or less. 

Heavy rains in mid-June caused severe floods in parts of Nebraska, Iowa, 
and Ohio. Peak discharges exceeded those for the 100-year flood or peaks of 
record at 2 stations in Ohio, 3 in Nebraska, and 7 in Iowa. 

On June 14-15 severe floods occurred in Jefferson, Belmont, and Harrison 
Counties, Ohio, an area adjacent to the northern West Virginia panhandle. The 
most damaging floods occurred on Wegee and Pipe Creeks, Belmont County, 
where 26 people were killed, and 1,200 homes and trailers were destroyed. 
About 3-5 inches of rain falling in a 3-hour period on the evening of June 14 
caused the floods. Both creeks have drainage areas of about 13 square miles, run 
through steep and narrow valleys, and drain directly into the Ohio River. 

Rainfall of up to 11 inches in a 4-day period, June 13-16, fell in northeastern 
Nebraska causing major flooding in the Shell Creek, Maple Creek, and Union 
Creek basins. Lesser flooding occurred along the Elkhom River from Norfolk 
downstream to the mouth. The State declared six counties disaster areas. Over 
180,000 acres of farmland were flooded and damages were estimated as being 
over $50 million in those counties. One death was attributed to the flooding. 

On June 17-22 severe flooding caused by heavy rains occurred in parts of 
Towa. Forty-one counties were declared disaster areas by the State and 18 were 
declared eligible for federal assistance. Damage estimates exceeded $83 mil- 
lion. Two people were killed. 

In the early moming hours of July 16, more than 2 inches of rain fell from a 
storm centered in the Flamingo Wash drainage, west of Las Vegas, Nevada. One 
person waskilled and twopeople were missing as a result of the flood. Damages 
may have exceeded the $2.6 million caused by the June 10, 1990, flood. 

Heavy rains on August 24-25 caused flooding in the Wapsipinicon and 
Turkey River basins in northeastern Iowa. The most severe flooding took place 
along the Wapsipinicon River on August 26. Ten counties were declared federal 
disaster areas because of floods during the month. 


DROUGHT 
In Florida, water-use restrictions, imposed by the St. Johns River Water 
Management District, were in effect in 12 counties as of May 30: Seminole, 
Volusia, Marion, Flagler, St. Johns, Clay, Nassau, Duval, Bradford, Putnam, 
Baker, and Alachua. Voluntary water-use restriction was called for in Orange, 
northern Osceola, Brevard, Lake, Polk, Indian River, and Okeechobee counties. 


DURING THE WATER YEAR 

Lake Tahoe (California-Nevada) had 9 percent usable storage at the end of 
April, which broke a 4-month trend of no usable storage, while San Carlos 
reservoir (Arizona) had only 5 percent of normal maximum contents for the 
second consecutive month. 

Utah’s Great Salt Lake peaked at 4,204.70 feet above NNGVD of 1929 
April 1-30. The seasonal low of 4,204.40 feet above NGVD of 1929 occurred 
December 1-31. 

FOR THE WATER YEAR 

Forthe 1990 water year, the combined flow of the 3 largest rivers in the lower 
48 States—Mississippi, St. Lawrence, and Columbia—averaged 1,162,000 cfs 
(29 percent above median and in the normal range): about 33 percent more than 
for water year 1989, for which the average flow was in the below-normal range. 
Annual mean flow of the St. Lawrence River was 1 percent below median and 
in the normal range. Mean flow of the Mississippi River was 25 percent above 
median and in the above-normal range. Flow of the Columbia River was 7 
percent below median and in the below-normal range. 

Streamflow was in the normal to above-normal range at 76 percent of the 
index stations in the United States, Puerto Rico, and southem Canada. Coinci- 
dently, the area of the conterminous United States and southem Canada with 
normal to above-normal flow for the water year was also 76 percent. Maps on 
the following three pages show streamflow conditions for the water year, 
locations of index stations where new monthly extremes occurred, and streamflow 
conditions maps for seasons of the year. 

Streamflow conditions in 5 areas affected by drought in 1988-89 (California, 
Pacific Northwest, Northern Great Plains, Westem Great Lakes, and Southeast) 
are shown by graphs on page 22. September streamflow was below median in 
California, the Pacific Northwest, and the Southeast, and above median in the 
Northem Great plains and the Wester Great Lakes. 
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STREAMFLOW FOR SUMMER 1990 
July 1-September 30, 1990 
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STREAMFLOW MAPS FOR THE 1990 WATER YEAR 


STREAMFLOW FOR FALL STREAMFLOW FOR SPRING 
October 1-December 31, 1989 April 1-June 30, 1990 

















Ha 
Nes, 
Tlf 


Y 
Ta 

















© (hYA7eg 




















ae Te) 


























STREAMFLOW FOR WINTER STREAMFLOW FOR SUMMER 


January 1-March 31, 1990 July 1-September 30, 1990 


j TD AR SG 


ao 4 
Gu SCY 


[ b> Swe G Ys Y; 
Sat |S Dag Gyan 
“ A ES) ¥ aN 



































STREAMFLOW FOR FALL -WINTER STREAMFLOW FOR SPRING-SUMMER 
October 1, 1989-March 31, 1990 April 1-September 30, 1990 
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STREAMFLOW FOR WATER YEAR 1990 
October 1, 1989-September 30, 1990 























MONTHLY DEPARTURE OF ACTUAL STREAMFLOW (OCTOBER 1985-SEPTEMBER 1990) 


PERCENT DEPARTURE FROM 1951-80 MEDIAN STREAMFLOW 


MONTHLY MEAN DISCHARGE, THOUSANDS OF CUBIC FEET PER SECOND 


FROM MEDIAN STREAMFLOW (1951-80) 
ap CALIFORNIA (1) PACIFIC NORTHWEST (2) 





1986 1987 1988 1989 1990 1986 1987 1988 1989 1990 
NORTHERN GREAT PLAINS 360 WESTERN GREAT LAKES SOUTHEAST 
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1986 1987 1988 1989 1990 ~ 1986 1987 1988 1989 1990 : 1986 1987 1988 1989 1990 


ACTUAL MONTHLY STREAMFLOW, 1989 AND 1990 WATER YEARS, 
COMPARED WITH MEDIAN MONTHLY STREAMFLOW, 1951-80 
CALIFORNIA (1) PACIFIC NORTHWEST 
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TEMPERATURE OUTLOOK FOR OCTOBER-DECEMBER 1990 
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PRECIPITATION OUTLOOK FOR OCTOBER-NOVEMBER 1990 
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EXPLANATION OF DATA __ (Revised December 1989) 


Cover map shows generalized pattern of streamflow for the month 
based on provisional data from 186 index gaging stations—18 in 
Canada, 166 in the United States, and 2 in the Commonwealth of 
Puerto Rico. Alaska, Hawaii, and Puerto Rico inset maps show 
streamflow only at the index gaging stations that are located near the 
point shown by the arrows. Classifications on map are based on 
comparison of streamflow for the current month at each index station 
with the flow for the same month in the 30-year reference period, 1951- 
80. Shorter reference periods are used for one Canadian index station, 
two Kansas index stations, and the Puerto Rico index stations because 
of the limited records available. 

The streamflow ranges map shows where streamflow has persisted 
in the above- or below-normal range from last month to this month and 
also where streamflow is in the above- or below-normal range this 
month after being in a different range last month. Three pie charts 
show: the percent of stations reporting discharges in each flow range 
for both the conterminous United States and southern Canada, and 
also the percent of area in each flow range for the conterminous United 
States and southern Canada. The bar graph shows total mean and total 
median flow for all reporting stations in the conterminous United 
States and southern Canada. 

The comparative data are obtained by ranking the 30 flows for each 
month of the reference period in order of decreasing magnitude—the 
highest flow is given a ranking of 1 and the lowest flow is given a 
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ranking of 30. Quartiles (25-percent points) are computed by averag 
ing the 7th and 8th highest flows (upper quartile), 15th and 16th highest 
flows (middle quartile and median), and the 23rd and 24th highest 
flows (lower quartile). The upper and lower quartiles set off the highest 
and lowest 25 percent of flows, respectively, for the reference period. 
The median (middle quartile) is the middle value by definition. For the 
reference period, 50 percent of the flows are greater than the median, 
50 percent are less than the median, 50 percent are between the upper 
and lower quartiles (in the normal range), 25 percent are greater than 
the upper quartile (above normal), and 25 percent are less than the 
lower quartile (below normal). Flow for the current month is then 
classified as: in the above-normal range if it is greater than the upper 
quartile, in the normal range if it is between the upper and lower 
quartiles, and in the below-normal range if it is less than the lower 
quartile. Change in flow from the previous month to the current month 
is classified as seasonal if the change is in the same direction as the 
change in the median. If the change is in the opposite direction of the 
change in the median, the change is classified as contraseasonal 
(opposite to the seasonal change). For example: at a particular index 
station, the January median is greater than the December median; if 
flow for the current January increased from December (the previous 
month), the increase is seasonal; if flow for the current January 
decreased from December, the decrease is contraseasonal. 

Flood frequéncy analyses define the relation of flood peak magni- 
tude to probability of occurrence or recurrence interval. Probability of 
occurrence is the chance that a given flood magnitude will be ex- 
ceeded in any one year. Recurrence interval is the reciprocal of 
probability of occurrence and is the average number of years between 
occurrences. For example, a flood having a probability of occurrence 
of 0.01 (1 percent) has a recurrence interval of 100 years. Recurrence 
intervals imply no regularity of occurrence; a 100-year flood might 
be exceeded i in consecutive years or it might not be exceeded in a 100- 
year 

Statements about ground-water levels refer to conditions near the 
end of the month. The water level in each key observation well is 
compared with average level for the end of the month determined from 
the 30-year reference period, 1951-80, or from the entire past record 
for that well when only limited records are available. Comparative data 
for ground-water levels are obtained in the same manner as compara- 
tive data for streamflow. Changes in ground-water levels, unless 
described otherwise, are from the end of the previous month to the end 
of the current month. 

Dissolved solids and temperature data are given for five stream- 
sampling sites that are part of the National Stream Quality Accounting 
Network (NASQAN). Dissolved solids are minerals dissolved in water 
and usually consist predominately of silica and ions of calcium, 
magnesium, sodium, potassium, carbonate, bicarbonate, sulfate, 
chloride, and nitrate. Dissolved-solids discharge represents the total 
daily amount of dissolved minerals carried by the stream. Dissolved- 
solids concentrations are generally higher during periods of low 
streamflow, but the highest dissolved-solids discharges occur during 
periods of high streamflow because the total quantities of water, and 
therefore total load of dissolved minerals, are so much greater than at 
times of low flow. 
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